Electrophysiology of ethanol on central neurons.
With respect to the theme of this volume, the results of our recent studies on three neuronal model systems point to several relevant conclusions: ethanol may interact electrophysiologically with certain anesthetics such as urethane; ethanol can selectively enhance responses to certain neurotransmitters; resting membrane properties of individual neurons show a wide range of sensitivities to ethanol and are generally fairly insensitive; the synapse--independent of specific transmitters--seems most sensitive to ethanol. As regards the first point, it has long been known that ethanol and anesthetics have features in common, including the ability to alter the lipid components of biological membranes (see R. A. Harris et al., L. L. M. van Deenen et al., M. J. Hudspith et al., E. Rubin et al., and C. C. Cunningham & P. I. Spach in this volume), so interactions between the two are not unexpected. However, our electrophysiological findings suggest great caution and appropriate controls be used in in-vivo studies of anesthetized animals, as the interactions derived may actually reverse the usual effect of ethanol. The enhancement of responses to ACh and SS (second point) might be assumed to arise postsynaptically in the target cells recorded and are seen with low, intoxicating doses of ethanol. Whether this potentiation involves enhancement of specific agonist binding to the receptor or facilitation of the function of the ionic channel linked to the receptor remains to be determined. It is not hard to imagine that ethanol could perturb membrane properties near receptors, to alter their conformation and ligand binding, or perhaps even uncover hidden receptors. The relative insensitivity of the resting membrane properties (third point) may suggest that membrane channels responsible for these functions (e.g., 'leak' channels for Na+ and K+ ions) do not usually interact with the lipid components affected by ethanol, at least at low, 'intoxicating' ethanol concentrations. Finally, the reduction of synaptic potentials by ethanol may indicate a presynaptic locus of action, as the response to the transmitter for at least one of these synaptic potentials (GABA) was not altered. These data would seem to indicate that synaptic release of the transmitter is reduced by ethanol, at least in the hippocampal slice. The high sensitivity of this presynaptic element for ethanol could indicate that the machinery for synaptic release, such as conductances for calcium entry (see REF. 39) or the action of second messenger systems (e.g., those leading to synapsin phosphorylation) are particularly sensitive to ethanol.(ABSTRACT TRUNCATED AT 400 WORDS)